4 2À , has a single protonated psilacetin cation and one half of a fumarate dianion in the asymmetric unit. There are N-HÁ Á ÁO hydrogen bonds between the ammonium H atoms and the fumarate O atoms, as well as N-HÁ Á ÁO hydrogen bonds between the indole H atoms and the fumarate O atoms. The hydrogen bonds hold the ions together in infinite one-dimensional chains along [111].
Chemical context
Psychedelic agents have received a great deal of interest lately as potential pharmaceuticals to treat mood disorders, including depression and post traumatic stress disorder (PTSD) (Carhart-Harris & Goodwin, 2017) . Psilocybin, a naturally occurring tryptamine derivative found in 'magic' mushrooms, is a prodrug of psilocin. When consumed orally, psilocybin hydrolyzes to generate psilocin, a serotonin-2a agonist, producing mood-altering or 'psychedelic' effects (Dinis-Oliveira, 2017) . Like psilocybin, psilacetin serves as a prodrug of psilocin. Compared to psilocybin, psilacetin is easier and less expensive to synthesize. This suggests that administering psilacetin (instead of psilocybin) represents a better means of delivery for the active psilocin. Psilacetin was first reported in 1999 by Nichols and co-workers (Nichols & Frescas, 1999) , generally producing the molecule as its crystalline fumarate salt. Psilacetin was structurally characterized earlier this year (Chadeayne et al., 2019) . Herein we report the structure of a new crystalline form of psilacetin, in which two psilacetin molecules are protonated, and charge-balanced by one fumarate dianion.
Structural commentary
The molecular structure of bis (4-acetoxy-N,N-dimethyltryptammonium) fumarate is shown in Fig. 1 . The cation ISSN 2056-9890 possesses a near-planar indole, with a mean deviation from planarity of 0.04 Å . The acetate on the 4-position of the indole is approximately perpendicular, with the angles between the indole and acetate planes being 100.85 (1) . Half of a fumarate ion is present in the asymmetric unit, with the full dianion produced through inversion. The fumarate shows a near planar trans configuration with a deviation from planarity of 0.019 Å . A series of N-HÁ Á ÁO hydrogen bonds hold the ions together in the solid state.
Supramolecular features
The 4-acetoxy-N,N-dimethyltryptammonium cations and fumarate dianions are held together in an infinite onedimensional chain through N-HÁ Á ÁO hydrogen bonds (Table 1) along the [111] direction. The anionic oxygen of the carboxylic acid possesses a hydrogen bond with the ammonium proton of the psilacetin molecule. Each of these oxygens also forms a hydrogen bond with the hydrogen of an indole nitrogen of a different psilacetin cation. Both anionic oxygens of the fumarate dianions form the same hydrogen-bonding interactions, generated through symmetry. The hydrogenbonding interactions of a single fumarate dianion are shown in Fig. 2 . The packing of the compound is shown in Fig. 3 .
Database survey
We recently reported a closely related structure in which one 4-acetoxy-N,N-dimethyltryptammonium cation is charge balanced by one 3-carboxyacrylate anion (Chadeayne et Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (ii) Àx þ 1; Ày; Àz þ 1.
Figure 2
The hydrogen bonding of the fumarate ion in the structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level. Hydrogen atoms not involved in hydrogen bonds are omitted for clarity. Symmetry codes:
Figure 3
The crystal packing of the title compound, viewed along the b axis. The N-HÁ Á ÁO bonds (Table 1) are shown as dashed lines. Displacement ellipsoids are drawn at the 50% probability level. Hydrogen atoms not involved in hydrogen bonding are omitted for clarity Figure 1 The molecular structure of bis(4-acetoxy-N,N-dimethyltryptammonium) fumarate, showing the atomic labeling. Displacement ellipsoids are drawn at the 50% probability level. Hydrogen bonds are shown as dashed lines.
2019). The structure reported here has the same 4-acetoxy-N,N-dimethyltryptammonium cation, two of which are chargebalanced by a single fumarate dianion. The bond distances and angles observed in the compound reported here are consistent with our prior report. The two other reported 4-substituted tryptamine structures are those of the naturally occurring products of 'magic' mushrooms -psilocybin, C 12 H 16 N 2 PO 4 ) and psilocin, C 12 H 16 N 2 O . Psilocybin is the 4-phosphate-substituted variation of N,N-dimethyltryptamine, and exists as an ammonium/phosphate zwitterion in the solid state. Psilocin, 4-hydroxy-N,N-dimethyltryptamine, is believed to be a statistical mixture of a neutral molecule and an ammonium/phenoxide zwitterion. In both cases, the tryptamine components are structurally very similar to the title compound, but their arrangements in the solid state are substantially different as there are no counter-ions present.
Synthesis and crystallization
A commercial sample (The Indole Shop) of 4-acetoxy-N,Ndimethyltryptamine fumarate (100 mg, 0.16 mmol) was dissolved in 10 mL of water and treated with one equivalent of lead(II) acetate(53 mg, 0.16 mmol). Lead(II) fumarate precipitated and was filtered [the presence of lead(II) fumarate was confirmed by the unit cell of the precipitate]. Water was removed in vacuo and the resulting residue was picked up in acetone and filtered. The filtrate was allowed to evaporate slowly, resulting in single crystals suitable for X-ray analysis.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The methyl hydrogens on C2 were disordered over two positions and were refined at 50% occupancy with the C-C-H planes set at 60 o to each other. The H atoms on N1 and N2 were found in the difference-Fourier map and refined freely. H atoms were placed in calculated positions (C-H = 0.95-0.99 Å ) and refined as riding with U iso (H) = 1.5U eq (C-methyl) and 1.2U eq (C) for all other H atoms. Computer programs: APEX3 and SAINT (Bruker, 2016) , SHELXT2014 (Sheldrick, 2015) , SHELXL97 (Sheldrick, 2008) 
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Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
